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(54) METHOD AND DEVICE FOR STORING VOICE FEATURE INFORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To store precise voice feature 
information with small storage capacity by obtaining a specified 
multiplication and a specified difference or ratio related to plural 
frequencies showing a voice feature. 

SOLUTION: An input voice signal segmenting part 3 multiplies 
an analytic window AW having a period of fixed times of a pitch 
period generated by an analytic window generation part 2 with an 
input voice signal Sv. Then, the cut-out part 3 segments the input 
voice signal Sv in frame to output it to a fast Foulier transform 
part (FFT) 4 as a frame voice signal FSv. The signal FSv is 
analytic processed by the FFT 4, and a local peak value shown by 
combination between a frequency value and an amplifier value is 
detected from a frequency spectrum being its output by a peak 
value detection part 5. Plural frequencies Fk (k is natural 
number) showing such a voice characteristic are obtained, and a 
reference frequency Fo is multiplied with respective natural 
numbers (k) ? and the difference or the ratio between respective multiplication results Foxk and 
respective frequencies Fk are obtained to store these difference or the ratio. 
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Detailed Description of the Invention: 

• • • • 

[0003] 

[Problems to be Solved by the Invention] 

In prior-art voice conversion apparatuses, though voice conversion (for example, from male 
voice to female voice, from female voice to male voice, and the like) is performed, it is simply 
conversion of voice nature. Therefore, it is impossible to convert voice so that the voice resembles 
the voice of a particular singer (for example, a professional singer). If there is a function of causing 
not only voice nature but also the way of singing to resemble those of a particular singer, that is, a 
function of impersonation, it will be very interesting in a karaoke machine and the like. However, 
such processing is impossible in prior-art voice conversion apparatuses. Therefore, the inventors 
provide a voice conversion apparatus capable of causing voice nature to resemble the voice of a 
target singer. 

[0009][2. 4] Step S4 

Next, by appropriately selecting and combining attribute data corresponding to a singer (me) 
trying to do an imitation and target attribute data corresponding to a singer to be imitated, new 
attribute data (new attribute data = pitch, amplitude and spectrum shape) are obtained. 

[0010][2. 5] Step S5 

Then, based on the subsequently obtained new attribute data, sine wave components of the 
frame are derived. 
[2. 6] Step S6 

Then, based on the derived sine wave components and either one of the residual components 
obtained in step S 1 and the residual components of a singer (Target) to be imitated previously 
memorized (stored), reversed FFT is performed to obtain a conversion voice signals. 
[0011][2. 7] Conclusion 

By the conversion voice signals resulted from such processing, a reproduced voice becomes 
just like a singing voice of the other singer (target singer) from a singing voice of a singer trying to 
do an imitation. 



Explanation of Reference numerals: 
Figure 1 

2 analytic window generation 

5 peak detection 

6 detection of voiceless/voiced 

7 pitch detection 

8 peak linkage 

9 interpolation/synthesis 

12 residual component keeping 

13 sine-wave component keeping 

14 average amplitude operation 

1 5 amplitude normalization 

16 spectral shape operation 

1 7 pitch normalization 

1 8 original frame information keeping 

1 9 static change/vibrato change separation 



Figure.2 

20 target frame information keeping 

2 1 key control/tempo change 

22 easy synchronization processing 

23 sine wave component attribute data selection 

24 attribute data modification 

24' new sine wave component attribute data 

25 residual component selection 

26 generation of sine wave component 

27 sine wave component modification 

28 reversed FET 

31 sequencer 

32 sound generator 
34 output 



(i9)B*Bftftjr (j p) (i2> §g # f}= & $g (A) mmmmem&i 

#S§2000-3187 
(P2000 -3187A) 

(43)&WB ¥J£12¥1.B7B(2000.1.7) 



(51) IntCl. 7 


one* 


F I 




G 1 0 L 11/04 


■ 


G 1 0L 


9/00 B 5 D 1 0 8 


G 1 0 K 15/04 


3 0 2 


G10K 15/04 3 0 2D 




■ 




» 3fcE<&& 5 OL (± 15 H) 


(21)ftt»## 


*HH¥10- 169046 


<71)fflIHA 


000004075 










(22)fctiI8B 






#m«»»T&it»iRWio»i w 






(72)3fel8# 










»Hfli^t&rtt^»T10#l# tVA«cS 














(72)f&9!# 


















08440 2 - 2 tfX^-fT19 






(74)«SA 


100098084 














F^-A(#%> 50108 BF20 



(54) amozm ^pfft&m*mtt&&£v^r*mkmmmimm 



(57) [gift] 

[KB] ABKOg^rcoiRai OrJHiffiR^JfeiBffi'r 

sis. **y*»*iwwr*. 

fflSon-^^e-^ditlj^T^a. tor, &n-# 
4." *cr. ty*«j^(«»fl8TOtt4«a-*juhf 

* fctts^^fstrr £c ice j: o ^%y$s«HiM? 



(2) 

1 

1 ] #^f<D««***>rtt»<DJB»« F k 

(fat, kag«») 

f ot mz&&m$k k i ©«»*tf 5 mm 

4, 

#iMWS*Fox k4»IH#flI*B[F k4©g#*fctt 
C ft 6M#*fctt»^*iBtt"r * C 4 CCct otflBf^ 

So io 

(fflU kttSMK) 4»5jl8i, 

sig f 04 fr ib& a asa k 4 <omnz n 5 mm 
4, 

SS»*S:£Fox k <bmiiB»jaiffi»F k 4<Dg#£fctt 
iS * £ & © £3SKT 4 Mil 4 , 

c *i 6 isjR $ n * fc &*sk«& £ late-r * c 4 c c j: o 
[ m*m 3 ] #^©4#a***>Ttt«t©Ha3» f r 

«IU kte|i|M&) *»*«g4, 

sweittst f oi Hui2-&a«$ftt k 4 common 5 mm 
4, 

&mm&M Foxki mnz&m&$n f k 4 cdm^ £ tti* 
<fiu. k»a&a> 4, c*ie>««»Fkfc»j£r* 

JgififfiAk*$4iMI4, 

fgEStgffi a k <D *> ^mwmx^LC^h Z> <D(c*f Jfrr 3 

mmm k*mtR?zmm±. 

mmmm&Fot, «s?stifcwiaB*»Fk«:»ja?r 

FOX k d: SulBii^ $ ft/c^J&£& F k 4 <D 40 
Ch6i»S& ttW^SrgfittT £C4CCj:o T lUBB*^ 

[0 00 1] 
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2 

[0 00 2 ] 

8 1§), 
[0 00 3 ] 

fcMT*>ft£fcco<D, 4»Cj&W*gE*S/cWtejh 

^CT, **W»C>«. (*r-y* h) 4-r 

[0 00 4 ] L*»U ^2KK(Cis^r». swa 

-c * s *^«F«t»«Bsttc&ffi*j cfc iff natM 

[000 5] 

»©«««Fk <{MU kBSilSK) *ffSMi» S 
«Ji«» F 0i IBS S k i cDm#^^f 5 »g <*: , 
F ox k 4 m&&m$i$k F k 4 * »:« 

c 4 j: o r Bufasm<D«F«*satt-r s c 4 4 r 

& 0 ■»*5l2ia*<0«JiECC*oT«, #^CD!($a 

tawa»©fl«»Fk (fib, kiSSMHR) ^f#S 

i§a 4 , mmmitm f 04 ptas r«hr k 4 (7^^*tf 
5«s4. zmmsMF ox k tmm&mmmF k ±<o 

4tc i o rma^©««*Ett-r* c 4 *#a4r 
s„ */c. ni*«3ia»<Dfltiac«c*or«, ^<omm 
***>raa(DsaaFk dio, k ^i§s 
i&*i4, s«i§is?aFo4frrfB&e^ak4cc^m^ff 

^MH4, S*SW*Foxk4H?fBSSffiaF k4(D 

©5 %**i»«K:Bfsaoa»*fc«wd*jWRr4a 



1 



C3) 

3 

btl^MftF k (flu, kUSffift) cn^ 
tfMfii A k CD % W^ffitti't? * ^ h OGc#te*r 4 JSiSlft 

g<t, sa»tt*FoxktBWBa8R3tifcSHiss:F 

r«, ^4(DWn^Ett<o^«HMW»«Ettt 

[0006] 

[JMJ!0»fc<D»jB] [1] Hi6J|$JI8cD«SAaffl 

£ D 20 
[2. 1 ] ^f-;7'Sl 

&<D£*a£bci:^£T£§*;nB:# (me) (A 

>frgWl-^) ^'JrJB^AtFFT (Fast Fourie Tr 
□nsform) T&Mli^r^tf S MS (Spectral Modeling S 
vnthesis) d#f*trC». 7 A#&T*IE&&?R# (Si 
neJ&fr) ^rfflfflT^chifeCC, A^W^d^SC^jEKiS 
U-A#{irgii!j£# (Residual^) 

f^s2^f^s6 c6^a«ff t>r , A^7^{f 30 

^£^<D$$fcfJ;*rr&C ££ft£„ G<D»^tC*Jl^T, • 
SMSMiltft BUl§I<D:7 U-A&C:fcfr/£ t: ? 

[0 0 0 7 ] [2. 2] ^f"^S2 
^tcA^^ff#^W^-C*4Ji^Cc{3: % MtHUfclE 

6$C^cJlf4 (Attribute) f^^r^* 
fcT-y?- (Pitch) % (Amplitude) &G>'X^^r^ 

)V • >^ -f ^ (Spectral Shape)- £fiftm^<5o 3 Steffi 

[0 0 0 8 ] [2. 3] Xf 'v7'S3 
^toEtfi («??) lyt*5t»0*ta©>fft (Target) <fc 

:ta*LJ:5 <hT*Wl# (me) (DA*f^07U- 

e) <D A^^ff-SfCD 7 U-A^^JETS^ U-A<D£ 50 
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4 

MWi (Easy Synchronization Rule) GCt£oT, 5— V 

[0 00 9 ] [2.4] Xf^7'S4 
<XltCi!><D$:t&L£5 tfZ&mm (me) fc*ftc?r£5E 

x® istt 7 s - # £ a cb* coTcjsttr- 
5 *cT3 c i t> nitre* 

[0010] [2. 5 ] Xf^SS 

A©iES£«Js!6d**»S. 
[2. 6] Xr77'S6 

^*a^«^El« (&??) L/r*5*>©*ta©*fa 

(Target) t ft 4»n§*<0g|||^OC^tl^— *<fc , 
fcH^raiF FT*m^ ^M^^SS, 
[0011] [2. 7 ] 

btcfrb* ZWWzm^ rCDlfcPl^) 3&s» 

[0012] [ 3 ] 3IS6^ffi(Dg^D«^ 

h i Rvm 2 tc s '9Mjm<oft-mrnasB^7ikir u ft*?, 

[0 0 1 3 ] \SS HC4ol>T, 4>CD^^a^:U 
^^ir^lfcDI^ (me) ®F^&*aRU A^W^ft^S 

vi or A^^e^tBSI53 cniifetf 

^OflJtKDlSfi (mti 3. 5{grj:£) aim®* 
StS»8fg (Pitt, ^$>^Jg) AW*^l, A 

**^(t^«HH»3eca*-r4. ft*5. tnawttift&c» 

[0 0 1 4] C*i6«ci»)A**W#«iaJW3«, A 

-A^m-^F Svi L/rW2^-»;x^gp4«:m^7 

[0015] cfc 0 A»W«C«, A^^fi#S vi7l/ 
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5 

snn^o fit, iffa^- , jx^jftsjj4ccfeiiT^ 

[0 0 1 6 ] igjWttftctt; H4tC^T<fc5*««SR 

TS-TJr^fc, (FO,AOK (F 1 , Al ) , (F 
2, A2)\ , (FN, AN) i H 5 J: ^ CCfr^ U 

[00 17] fur, B3te«XflWc7ftTJ:5K, 
«R^r*^c<t%tftU ( ' f . 'k* I?) u «s^r/ 20 

[0018] S6fcta;*/«iSteaigB6 03\ A^jSftfc 
tt, A;fr£ftfcP-#;Ub~^|fi£^(D££, b'^tft 30 

aisimca^-r*. tr^^«tta«7B, A^^n/cn- 

[0019] cfcOM(*W&7l/-A(Dt-^^FmeOtfttb 

ffl&fci, Maher.R.C.andJ.W.BeauchciTip:" 
Fundamental Frequency Estimation of Musical Signal 

using a tiao-way Mi snatch Procedure" (Journal of A 
counstical Society of America95(4) :2254-2263) CCgg 

[0 0 2 0 ] £CC. f-^««U«5^6U*Sn/cO- 40 

too2i] cct,- cojfflMaaccoc^r. i5^# 
jrabrsyj/rr*. ^ as (a) tc^-r^^^a-^?^ 

\±->?ifiwm<Dy u-ACcfec^r^m^n, B5 (B) 

[0 0 2 2 ] CCDii^. t*-^aag|58«. IJIKD^U 50 
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6 

-A-cStB3nfcSa-^;i/t-^ (F0, AO) , 
(FK Al), (F 2, A2) , , (FN, A 

ffiSftfcfrS^IH^a. #J&^£P-#;Ub*-£#$> 

[0 02 3 ] <t«3S»Wtc«, H5©«lt?lt n-±j)l 
t-^(F0 t AO), (FK Al), ( F 2 , A 

2) oc^cir«, spticrsn-^ji/f-^^ttais 

*rct>5# % u-^b'-^ (FK, AK) ficoHTtt 
(H5 (A) #ffS) , *hc&r5n-*;Uf-^ (H5 
(B) #H) IttWflSfttt^li. 
[0 02 4] f-^afl!W8«, *ttET*0-j57;Utr- 

^*i*itBSti«ci^»-&w, sift? u-Acco^rostfifc 

x£ a ccr, H6lt «^<D? u-A*cfr/c£a---*7 

JUfcT- *OB8HRF 0&c>'E]*&£fcF 1 (D^ffcCO CT^tf 

[0 02 5 ] c<DJ:9ttgEfl:tt, r>7* (SM) AO, 

Al, A 2 , CCOt»rt>Pl«CCB««>6n4. C4>t§ 

-*^»8*6tt»*SftSfc:--*tt*. 

Ra f r>7' (Sd) ) ©«*«c-xvctt, iEKiftja^i 

[0026]*«c, Mm^JMW9«. fcr-^»«»8^ 

cDsg^E^tcs^i -cv*>*> ^ * u - & yjj£-cmz£ 
4 3waj*r«»»iu*«#©*>^ , «j>^u-h (Wx. 

4 4. 1 KHz) 5C*H£UfclfflH-Ctf*>nS. hm» 
L/cH6«l7nTSIia«. JEW&J&ft<Dffl$lWLF 0 , F 1 

[002 7 ] [ 3 . 1 ] ffiM^JCTOtittit 

0 , S8B#8SB«48& 9 a «. tifciE5aRJ3E»<D 
S^(F0, Fl, ■ ■) fcJ:cXT>^ (AMI) 

iEKS^S^ (F0, AO), (FKA1), (F2, 

A2) . «. S^tffilOcDmHKcSE^r^VSQ^Xft: 
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7 

*StlS««tt. *<D**t«:fiEofc«J|gtt:ft4. 
C00 2 8 ]Ta*>ft, tr-^JI!«»8 3^6ttiEBaWt 
»(F0, AO), (FK Al), (F2.A2), 

jw&Kaasti. &K&mi&ft<D&*ic-oi,>xmi® 

[0029] [3. i. i] mm&f8»9<D7-#m 
at 

ft&„ — T-Z(om®ffi%'prj;<lr2>m<D^mc£ 

[0 0 3 0 ] — AIH©*WI#<Dl4Sr<!: LT, 20 

[0 0 3 1] ( 1 ) ^iffittTSffiS 
m&$kF k (flOk^O— N) «\ JaT<D<fc5(C*t>rci 

Fk=Foxk+dFk 30 

*!/S»*IW*r4C flu. »»ttdFWO 

[0 0 3 2] (2) tb»*ettr &#tt 
JSftSFk (fBOk=o~N) tt, etT^fCctorfe^ 
TCt&XZZ. 40 
Fk- FoXkXrF k 

CC-C, rFktt, ^9^Mm0)nRffiKOttF0Xk& 

Fki©tt*r*fi. *cc, msgtcffl®. 

»Fk*iEt»±-r\ Jt*rFk*i2taur*J< CitCi 
0. W«»Fk*iattT4te«>0^*yg«*Brj«-rS 

t£#rt£ 0 cott^rFkra, ffl r kj *cB8«a < a 
ff-3Er** *r±a b/fcM»ffidF kct 0 <>at^sa 

[0 0 3 3] C CT\ JJB«a««F k<D»0 5 £®H 
«5 0Hz-l 0 kH«fln«ffl/r*JWI»o^r*4. 50 
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—Jj, tb*rFk©fiffl«fflAS***&*^ *«5B#6* 
■Wbfc£C3«cJ:*tf£ lfl(l00^>h)iS 

[0034] (3) Jt»*^«rEftr*3a« 
FwrRStcjco***. 

cF k= 1 2 0 0 xioq2(rF k) 

[0 03 5] ( 4 ) -ajfloa®»F kOSBtt *=S1RT4 

^t>#r»e»ti9Sj5ffir**o JbK:Sffi(i)--<3>«: 

fc^Ttt, r (N+ 1 ) <Hj (OH^ffldF'k J±^rFk£ 
/c«»»fficFlc^^3ir*Si#iL6n'2>. LjfoU * 

®±cD#fb#4>ft^C Lfc. a>*>£SB#J&$Hc 

fcl^rw, «jR»FkiLrear^JHilSttF(XOB«[«<D 

BW^cim, »»fficFk^*fatST*iftK# 

4&< ft*. 

[00361^(3), (4)*ffl^MtSffltac 

*Hi* WTOM(4 . l)-<4. 3)*SflibTifcJ£ 
f6C<!:^t6 0 ft*$, ^rffi(4. 1)- (4. 3) tt 

(4. 1 )B«iM (fflOM<N+l) *^»«3eUT* 
»»fficFl^^#l^JIB«CMffl(DM^»4:iMJR-r 

(4. 2)S#»fficFktCJtLr^U^^a;UKffl[*^L 

Tte#, «»ttcFk#s»^U?r^a;UK0*iHitft:»» 

(4. 3-)T>7<D*;%$i!fim&<Dmt m%.&&k<DA 
[0 03 7] fct±<D J: 9 $ ti/cfl|J»SE»CC«4a 

mR«WJrr«ft:Aa>nNI <±ffi*t»fflcFk») 
J: 0 ^ #3g^M 7&st&> ft 0 /|> 5 C ^ tg^Cc^f (c * 4 . 

[0 03 8 ] (5) T>^AkOE«Wffi 

*jo>r». ±au/cJ:^«:SW^fiJc»«:»LrT>^A 



(6) 



IcWKtSSfta. &T>^AWZ^LX WW r (8 try 
r)£Ki9ST, T-ZOffim* 1 dB«cr*±, T> 
?'Aktt2 5 6 d B(D#J i~ ^ y ^l/>^WT^Ci 
te£5 0 UifaU jgfiRCC«C©<t5tCJ2:c^-f^5 y* 

1/>WST*^ 1 2 8 d Bgftttfirc#ft«9£# 

[00 3 9 ] a'firon^t'a-^CCtetirtt, :r-*g 
£8t.'y r#ftrKS-r*fcS>, 7 > ^A ktc 7 hT y r 
^rfUO^rr 1 2 8 d B(D^^^ 5 y *U->^*figfi^ 
Si, 1 try h*feJM**£D4Citefca. fCt, t<Z> 

ltry htctj^r, Haa»*#sra/c«><3o«*R (±ie 

3* T^^'AkCD^^UfflcDSJICDft^cou 
^SAI^OdBiUr, 0 — - 1 2 7 d BCD$5Brf? 

*b % r > :/ A tfc ft*, r r > :/ n A k£ m tt L T 6 cfc t > „ 
nAk=a- (Ak+<3) 

[0041] -r&fo^ ±s;ccfc^rr>^n Ak*50 

t>„ ^-f t U>^+ 2 0 d B- 

-4 0 d Bt^/cH^ a = - 1 27/6 0, jS = - 
20£T£<!:, 7>:/Ak#2 0 d B0DB$ttn Ak= 0, 
T>-7'A^-4 0 d BCDfiFttn Ak= 1 2 7 <h&9> gfi 

tt, ^(DSBHJC A-5 <£ 5 CC x 0 «T<O<Stt0 127 

«±offl w i 2 7 it jis* & c t ttfj&Bra 6 5 . 

[0 04 2 ] (6) 

(7 fy h) <L, 77^xk(lfcT7h) i, fctSfficF 

k (8 tfy h) <b(Ccfcor^it l 6^7 h^^^ygi 
^*«c«c5. JHSHRFk*fcfy ^S?g$cFo<z>& 

m%lC&{(lLX&l>m&te. 7>:7'Ak<7f y h) 
<b, 77^xk(ltf^) i-ftC<toT^8 try r<9 

^^ygfWc^^, HRwa#w^»£^-*tt 

32 try hg#i£^r*&a>6, r > ^ a k^ &mi& . 

SFk^fc^^ch, jEffiJBffiS^*/cD6 4try r#<# 
Ht&!MT$S;fre>. Br5^*ysa«l/8- 1/4 
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C0 04 3] [3. 2] »S^^KUSBCDIM^ 



gisst^mssi ob. 



ti/ciEttiftdE^jaE« -^s sst xjj&ptm^s v torn 
(ommf&frm^ smt, $ * n & mt*titi& % ^ < 

CC#j£T5fc©T**. iC^r, g« (Target) «fc& 

&SWff&<D?i (c f«i± & ct tt, W^cc oi > r /ctt £ia * 
ffx^ ^^coc^rttJMI%SfiT^tt4)is 0* 

JiR»«J^BR 1 2 *CSJ# LTfc < o 

[0044] [ 3 . 3 ] w-mr>vmmm<om% 

— -ft. ^8 (A) Cc*-fJ:5$c,. tr-^aiSB5^6 1* 



50 



-^a^W8*^OTtb*3hft:iE3£itoS» (F 0, A 

0), (FI. Al), (F2, A2) , , (FCN 

-l), A(N-i)) <DNM<OJEMMtiStf)- cn^$ 
i^TFn, Ani*Et4. n-=0— (N-l). ) 

tt, IE&ift^HS*#SB l 3 cc«^$ ti htt&itc, r > 

Ame=X (An) /N 

[0 04 5] [3. 4] T>y'lEMltSt<DW)r$ 
An4^T>^Ame-CiEJS{bU, iE^i^tT>^A , n 
A' n = A n/Ame 

[0 04 G] [3. 5] ^^hv;l/->x^i» 

118(B) iC^ct^CC, SiSS»Fn&C/iE«{b7>^ 
A' nKJ;0f£ ^naJEKS^S^ (Fn, A' n)^:^ 

[0 04 7] [3. 6] t' v rJEMimoWsft 
m^Xt'-y ^iE^tSB 1 7&Cfol>-Ctt, SiS^Fn^r 
t* y ^fcfflSB7 {C^^rtftW L /c t'^P mfVJEMit 
iE^i^ti^j^^liF , n*3c»4. F* n = Fn/Pme 

cneojg^ 7c^u-At»$8«^ei stt, 

r^STO7>7'Anie, tfy^Pme, X^^h^JU- 
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[0048] &*5, c(Dfc§^ic*K>T . lEflMbsaas 
* * * - ?y\iz>m&/ix& e 9 **WMBB*ff 5 

J:5«cTS0jW#*IA>. 10 
UTt>45aBtt^-*<D3fc. ¥*T>:2 Amebic* 

fcflMET a c i b °S1fcx$>z> 0 

[0 05 0] J: 9 JlfWjCtii, ¥^T>7'Ame£¥*&T 
>^if>W^Ame-staS^^T>^'e^^-- h^J^ 20 
Ame-vib£6C5>|BtUrffif#-rS. £/c, fcT 9 * P me* t: 

[0 0 5 1] Ctie^ 4 *fl£T&:7 U-A<£>tc:7U 
-AtffB?-* INFmete:, 0 8 (C) te^Vt^tC, 

r*S^T>'^»Wj3E^Ame^stau 

me-vib, t" y ^^W^S^Pme-sta^ fcT^ 
rW/&#Pme-vib v Z h ^JU - ^ 7*S 
me(f), iEMtai^F , n&W^J&frRme (f)(7) 30 

[005 2]-^ (LarcjeL) 

-y* U-Att$U:r-£ 1 NFtartt, ^tf>##r2 

T, *~y* r 7U~Att«?-£ 1 NFtaKDS^ 

¥**JT > yffi&)f&ft A ta r-sta, ¥^7>7'^7-h 
(ft/S^A tar-vl b. f ? ^IS&ty&frP tar-sta, ' t* ? £ 40 

hW;£#P tar-vi b x 7^ 2 V v )\" is * J V S t 
ar(f)#*$>£ 0 

[005 3 ] J/c, ^ f 9h7U-Att«f-^IN 
Ftar<D5% t fgMJ&ftfctt&T £ £ - f v hm&T- 
^iUlt SiaBE^RtarCf)* 8 **. 

[00 5 4] [3. 7] hn-Jb/r>^7 c 

3 1 ^^)CD[5]^|{i-^SSYNCtCSr5liT, 
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5? L^-A^-y-; r ? U-Afj}$H I NF tarCD^m 

tomR&m&mi,tcz-#v u-Af&fs?-* i n 

5<b£feK:, R*fflLfc*— by U-AtiWK I NF 
tar*jJ:c/^I£:7 U-A3^*S?&r*S^^6^AS^ 

hj»^/«*1ftlfl«#U/Vtar*a*'r 
[0 0 5 5 ] cfc^ftfttfciy:, +-^>Fn-Vf> 

hit, t>y**m&<D*-%mm£K>±tfTtfLtcm 

^ $-y v UStt^-^riSfc^^^PW^Ptar- 
staRO' t* » tr :/ «7 - h mi&ft P tar-vi b*C > X b s 

mcmi±_tfTtfrzffiiEmm*ft'>. ma, so 

[cent] /ett*-£±tf/c*§l^C^ fcTar^»ffJJS8»P 
tar-staSO'f^ ^tf^^- h W^S^P tar-vi b&CO^T 
^5 0 [cent] ASWiCfftWtitfaettl*. 

[0 05 6 ] +-a>Fn-Vf>^i>^ 

I NFtar©ig^taUMIl%tf 9^4^<b2. CCD 
ffi^T^^-y-i; h^U-Atf«?-^ I NFtar5W# 

feuac^-^ectt, ^ift£>s%7b-AC[)^^^>^o 

U-AtfS?-^ I NFtar*a#aiU Ctih~ 
-o(DZ-¥v h^U-Alfffif 5 -^ I NFtariC<fc0ffi 
M«ia*tfc^ ^HbSWftS-f 5 >?K:toW2>y u-A 

(D37-y U-Af#$Rr-# I NFtar, OC^r 

B, *-Vv hlttf-^^T6 0 
[0 0 5 7 ] C(Di#^c4ol^T. e^^-hKf^K^C^ 

>^fcT^v - h WJffi^A Lar-vibRC^e * ^ b'^v 
- HWflcdP tar-vi b) CCRILr« % f^^tit t' 
7y~h<DmMMW&mtL,XU£l>, 4<m^X$>Z<D 

vv7^-hm2<D'^s-zz$mv. mf&<D$m* 

[0 05 8] [3. 8] ^-^-^V^P^-Y-fe"-^ 

CD^fe^Uct^ ch-r^Sctl^D^ U-A («T, t£^U 
-AilOo ) CCtc^ U-Att«7 c -^ I NFme7^??S 

Pi^cD^U-A (WT. ^-y^7U-Ail^ e ) 
ICZ-fv by U-Atf^?-^ I NFtar^#SEO^r 
Oa»^«Ctt % SRjr-y 9 h7 U-A(DI5^rSj«:??eE 
■T^^U-A<D^-y^ h 7 b-AttfS?-^ I NFta 
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f-* I NFtari^S^-^-^^O^^-^a 

[0 0 5 9] ^tt, -/-^-^>^P^^Hf-f> 3 > 

5*-* I NFtar-syndC^aft**-*** bUttf*-* 
O^^iEajfifiR^WrS^-y^ Mitt 7 s -* 

T^T'ftWJ^Atar-sync-stau ^Tl^tr^- r 
tfJJ&fr A tar-sync-vi b, f y ^m&Jf&ft P tar-sync-st 
a fc'**fc?:/^- rftj£#Ptar-svnc-\nb&tf*^ 
r^JU • '>xY ^Star-sync (f)) fclEKzfcflKWSIttT* 

-*afRSB2 3fcaurr£. 

[0 0 6 0 ] *t ^-S?-^>£o^Hz--*/ a >#t 
I N F tar-syndCSS tl* # — V y rJJHSf*-*© 

Rtar-svnc(f)) £«^JKMIttR§|52 5 CcHtfrT 
[0 0 6 1 ] Z<D4~V-UZs>7Uj~4*£--Zsn >Wm 
Sfi2 2tt&tt£MaCt*5(,>-rtK fcT:/^- 
%}T>y'Vzf5- hWJSE^Atar-vihRC^e^ * £ ^ 
- rftJ#5>Ptar-vib) (CB8UT(i, ^<D££-C«, tT 

[0 0 6 2 ] [3. 8. 1] Y-^-f>*a*-f« 
~^3>®ffl<Dgf,1ffl 

[006 3] S-T, -/-y-y>^Pt-f-fe'-y 3 >&t 
SSP2 2«, > * D ^ -f V a >Mffi<D^S 
isl/?U± JM-fuls*:- f = "0" 

"0" tt, 7C7 U-ACC*f[£-rS^-y^ r^U-AtC 

r^U-Afg^g-r-* I NFtar##&T5SI 

[0 0 6 4 ] 5 (CteWSTC^/ 

«J»*tH«-^U/VmeCt)3i«*^r (U) ^6*7^ (V) 
lcXfbUfc*5**WSrrS (Xr7^S 1 2) » 

jcM^/m^mm^uyvmQitwm^ (u) 
(v) «cg{tori>s. 

[0065] *7-v7S 1 2(D*IJSU(C*Jtir, tc^/ 
*Mfcffl{t#U/Vme(t)#«OS (U) (V) 
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te^{bLTt>£Jg^C{£ (*7^:?'S 12 ; Yes) , 

^-f t (DifiKD * -f xy?t -itcfc w &7uflp^/ 

W^felttHf-^U/VmeCt-l)^^ (U) frr>*t-?y 

bmj%/mjz&&m^u/vtar(t-iwm& (in r& 

S^S^SWJMT* (^f-^^S 18). p»;Ui, 19 

JCTS-rjr^tc, *>^t = to (= t i-i) tcfcor 

7C^/W^Hl(t^U/Vme(t-l)^^ (U). 
v h^/W^^W«-^U/Vtar(t-l)^iS 
^ (U) <hfroTt,>£ 8 
10 [ 0 0 6 6 ] y ?'S 1 8<D«BWc*j^r, 7C$PV 
WS&itim^ U / V me(t-l)#$l^ (U) fro^-y? 
h^/W^Hifs^U/VtarCt-l)^«|^ (U) 
■oTC^Jg^CC« 7*S18;Yes) v 

r^U-AtCfri, h? U-AttlRf"-^ 

I NFtar##SO£a><Z)T\ ^>^Pt^-fe*-^ 3 > 

1 N Fhold£Sl££-^ P-ACD^^J 
(Backward) GCf?£±T£ 7 U — A(£>£ — ^ y r ?U-A 

20 [0 06 7] I3 9^*rj:^^. £-r^>^t 

= t 1- t 2<DZ-fy hV L/ — AtCtt, U 
-AWJB^-dr I N F tar#ffifiEU&l/><D"C, ->>^n 
^-Y-fe*-^3>-t:- F= " 1" ±U mftflB4r-y^ h 
^U-Att^Rf'-^ I NFholdfc3**-y? h^U- 
ACD^f6jtc??ST^^ U-A (-T^:t>^, ^^^>^ 
t = t 2— t 3CC#SbT^^ U-A) <D2-tfy 
At&IBr 1 - ^backwardiT^o 

[006 8] fit, ftOtS^^f-'y^S 1 5tc»?f 0, 
>->^U^-Y^-^3 >-t- M 0" X?*4^S^% 
30 $IJE1J-T6 (^T--y^*S 1 5) . Xf^S 1 5<D*|J?IJ&C 

^?-y.v, h^U^A^C^-^^ h 7 U-Atf^-r-^ I 
NF tar( t)**ff*£ iT£i^ T^t>^, MS»*^ 
CD-C, W&feZ-'fy r^U-Atf^g^-^ I NFtar- 
sync^:^-y ^ \ ~7 V- Aft $6^- ^ I NFtarCt)i"T 

[0 06 9] INF tar-sync= I N F tar(t) 

I N F tar^f?fiET-B<D~C, 

I N F tar-sync = I N F tar(t) 

[0070] com^cio^-c^ «»(Dteffl«cffli^n 

JSftiS^-y? h7 b-Atf^T^-^ I NF tar-sync 

Atar-sync-sta, ^i^T^^hT^^- r #Jfi£# A tar-sy 
nc-vib, fcr^^SW^g^Ptar-sync-sta, t'^^fcT^^ 
— rffJJ5£rP tar-sync-vib, ^ h ^ ■ '>x 
50 tar-sync(f)Sc^^^Rtar-sync(f)) «HWW^C 
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n ^TortSias (xf^'s 1 6) o 

[0 0 7 1] 

A tar-sync-sta= A tar-sta 
A tar-sync-vib= A tar-vib 
P tar-sync-sta= P tar-sta 
P tar-sync-vib= P tar-vib 
S tar-sync(f) = S tar(f ) 
R tar-sync(f ) = R tar(f) 

[0 0 7 2 ] ?y'S 1 5<D*lJjSUtC4dl^r s is^Za 
t-{^i/ 3 >^F= "1" £tcteis>?u* io 

*>W&7t:7 U-A&C#j£Nr£4~^> h ^ U-A&C^- 
by U-Aft^-* I NF tar(t)^??ffiL^^ii 

N F tar-sync^gfftflH & — b y Atf^-* F 
N F hold£T£ 0 

[0 0 7 3] INF tar-sync= 1 N F hold 
01* tt. l*I9fc:*rf <£5iC\ £^ w^t - tl- t2<D 

£ I NFtartf^3Eift\ Z a* A -tf- ^ a >^r- 20 
K= "1 " S>y t = t 2- t 3CDd?-*y 

v h^U-Alcn ir-y^ by U — A.t»*f*-* I N 
Ftar*s#?W50r, ■ftSF*--*** h^U-Al*#g 
7 s —* I N Ftar-sync££-C S>^t = t2—t 3<D#- 
F7l/-A0^->r-; by U-AtMR^-df-C** 
a8tffl^-y^ U-Alf*R:r-* I NFhold<hT£ 

v .r^U-AffMRT 8 -* I N F tar-syncfc:^ £ tlZ>£ — 
#v bm&T-Z\t. ¥^T>^»W«E*Atar-svnc-s 
ta, ^T^tf^- rWJ*£#Atar sync vib, t* 30 
^#MiS5> P tar-sync-sta, f e ^ - h &\JJ&fr P 
Lar-sync-v ib, ? hv^* V W :7" S lar-sync(Q 
R&^gif&ftR tar-sync (f)<*:&£ (^f-^'Sl 
6) . 

[0074] £?t, d9cc^-rj:^cc, $ >y t = 

t 3— t 4<D£ — y v r 7 U — Atfm 2 — y^h^U- 
Alt ffif"- ^ INF tar^Sffiti-T, ^ -if- 

^3>^»F= "2" ^^^>^t=t2- 
t.30£-y-y h^U-ACCi*; y r 7 U - Aft 

SBt 5 -^ I NFtai*ffi5ETaco-r. B&SI#-y-.r J* 40 

y\s-K^mjT-% I N F tar-sync* £ -Y 5 >^t - t 
2- t 30 by\s-U<D$-¥v h^U-Atf?8 

x-frra^SgyfJ*-*'* U-AfWffix-^ I N 
Fholdi-TSffiaP2*fTl\ K»OA!iffi{cflai»P,tiS 
WSm*-Vv by I/- Mm&zr- 5 I N F tar-syndc 

A tar-sync-sta. f^7>7't:^7- btitif&ftA tar-sy 
nc-vib, f^^fJfiq^g^Ptar-sync-sta, h* v * fcT^ 
- rft/£#Ptar-sync-vib, b yJ\s • i'x Y T'S 

tar-sync(f)Sc>*g|^!S^Rtar-sync(f)^^-5 (^f-; 50 
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7'S16) D 

[0 0 7 5 ] Zf-vfS 1 2<Dmmcto[ t >x. TtffiF*/ 
^t£tfifi^U/Vme(t)#^ (U) (V) 

*-V>9 h«l^/*^ffl^U/Vtar(t)^W^ 

(v) *^«^f (u) «cSC j fbLr^43M5**JMJJ>J , r* 

(^r^7'S 13), ^f^'Sl 3©4TO*Ctolr>T, 
jf-^-jP h^/W^(Um^U/Vtar(t)^#^ 

(V) 3&>6«i^ (u) cc^tLri^»&«:tt (xf^ 

7'S13 ; Yes) ( £ -f = > ^ t cDMIhIco^ A X > ^ 
t -lfcteW SS^/W^4ftfflg#U/VmeCt-i)3&s* 
^ (V) fr-Ddt-^v hJfc^/W^*mfi#U/Vtar 
(t-l)^W^ (V) T-ftajCPS^S^fSOTS (X^y? 
S 1 9) . 

[0076] wtn (39^^^^^, ^>f^>^t 

3(Cfe^r^-y^ hS8^/W^«fflm#U/Vtar(t) 

(V) frfefttt)* (U) CC^fcL, 5>^t-l 
= t 2— t 3«:fcl^tt, 7C^/W^f«ltafi#U/Vme 
(t-i)^W^ (V) *o*-y 7 h*l^/WW*Ui«# 
U/Vtar(t-l)*s^ (U) <btto"Cl»4. X^^^S 

• l 8©*iJSflK:*jt»r, TtMPs/^m&mm ° U/Vm G (t 

-l)^^ (V) /po^y^ hite^/w^^Hlfi#u 

/VtarCt-U^-tt* (V) <b^^rU^lS^^« (X^r 
^SlOiYes), 3fe^-y^ h7U-A{c|l, 
^-^ ^ h yXs-Mn&'r-Z I NFtar^^b^C^ 

or, ->>^a^^-ff— > 3 >^e-F= "2; iug 

&m<DZ-#y by U-AfffHT 5 -^ I NFhold*^» 
^-^9 h^U-ACDmT^^J (forward) 3? 
U-ACD^-y h y U-AtS^^T^o 
[007 7] Win HgCc^TJ:^ ^^5>^t 

= 1 3— t mz—*fv by is— ACOtt, %->rvby\s 

-Mn¥&T-% I NF Lar^^Sb^C^CD'r, ->>^P 
tY-fe-V 3 >^-F= w 2" £U BW*-yv h 

AcDW^fSjCC??ft*r^-7 U-A (TAj:t>^, ^?^^>y 
t = t 2~ t mUtet&y U — A) (O^-y ^ byu- 
Att $8^- ^forwardi-T^o 

[007 8] -e or, Msi^^r -^^s 1 sta^ffu 

«BBUT (^f-^^S 1.5) . iai«©«ffll%tf 

^ 0 Xf^ y*S 1 3O*IS0CC*5l>r, $-¥vbtim/ 
W^^ttfi^U/VtarCt)^W^ (V) (U) 
*c£{bOTl>&l>»<&CCtt Uf^S13;No) 4 
5>y t*CfcWS7a^/W»»aj«#U/Vine 

(t)*sw^ (v) frhmz <u) cc^ftb, *-5>c>n 

hM^/W^Him-^U/Vtar(t)^^ 
(U) (V) «c^tOrii*3^5^«:*0J§0-r4 

(^T*^ 7"S 14). 

y t (Cfe^^7uSE^/^^ffi^U/Vme(t)^W^ 
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(V) frhMj* (U) KStffcU *>o, ar-y^ 
/W^»a©-9U/VtarCt)*ij)R^ (U) 
(V) fc^fcbrt»*»6«:B (*f"*:/S 1 4 ; Ye 

s) % ^>^ut^-v3>^- k= 4, o" a 

ftffl^-^f r^u-AfffR^-* I NFhold*lM»Mfc 
(clear) U ^a*^f* v 1 5 tC^f LT , « 

me(t)#?f/S (V) *p*>*/£ (U) «Z^fbt±-S\ 

(U) (V) «c»bLrt^ir^»6cctt c*f- 

f/S14;No), *©*ajaffi*X^v^S 1 Sic 
[0 0 8 0 ] [3. 9] jESiftflE^Wtt^-^flBRaJ 

(7)i&^ 

S/> ^ n ^ Y > a >mmt$ 2 2 & % Ajj $ titcM& 
m%-#v hV U-AttSfi^-* I NFtar-synciC^S 

bmik-T-Z (^T>^*P^JS^Atar-svnc-s 20 
ta. ¥^T>^'t*^^- hKl/5^>Atar-svnc-vib, fcT -j 
P tar-sync-sta, t* ? ^ fcf ^ 5 - r ffti&fr P 
tar-sync-vib&c^;*^ 5? h * ixx -Y :/S tar-sync 
(f)) HCX3> .9 36>6A*Sn*iEKiSWE» 

ew&tf§r*lX^ r^;U • A new(f)££#tT 

[0 0 8 1 ] T#:b*>, «9WT>^flt»AnewK:oi*r 
tt. -^SfcJrO^JiKrS. 30 

Anew= A*-sta+ A*-vib (/c/cl, me3£fr£tar-sy 

cfcOAftfttu*, is (D) cc^r<fc5*t\ »f*ir>^ 

^ A new^TTcStt-r - 3? (D^T > 7*#to/&# A me-st 

A ta r-sy nc-s tatf) t, > T ft *P— ^TuJSfi 7 s — £ 
T>^t^^- hW^Ame-vlb^^l^J^-y^ hi 
ft? 5 -* TV^tr^^-h WfiE# A tar-sync-vi b 

[0 0 8 2 ] £ fc, JJHKfcf ? ^fiS^P narfCOOT tt % 40 

P new= P *-sta+ P*-vib (fc/cU meXtetar-sy 
nc) 

<fcO*ftWfic«, 08 (D) K/irrJ:^ 

P n&iZTtm&r- ZOM v P rne-sta* 

hWMP tar-sync-vi WDt>T*l#>— 3fr<E> 

ffl<^#fc> # i l r £ o so 
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[008 3] &tc> mMA^? h • W^Snew 
Snew(f) = S*(f) (tctcL, meXte tar-sync) 

h^Jb • ^x-f^Snew(f)CC|»Or«, cKDJ; 5 fttKSs 
^r^^ ^ hT-^< , H 1 1 iC^-T ct^(C, h 

©^ctS^JSLiTtBfRrS^^^ (sp 
ectral tilt correction) ^r^f-o 'T, ^>FP-Jl/t§ 

[0 0 8 4]&^, ^ESnfc*9»T>^flE»Ane 
w, ff^t'^^^Pno^aiffi^X^^ • -Y 

^Snew(f)^our, ^CCJSDT n > h 2 9 

[0 08 5] [ 3 . 10] g|^£»StRgB<D«|j^ 

U-Atffg-r-^? I NFtar-syncfc^$n<5£-y* F 
^ C«^flE»Rtar-svncCf)) , SIM^^HS^ 1 2(C 

«SillRE»Rnew(f)JSr^JSS-rS. 

Rnew(f)=R*(f) (tctcL, meX(3:tar-sync) 

C Oig^ CC fc C i T . meX «.tar-syncOl » "Tn* StRT 

[0 08 7] «9a3aH6«^Rn«(fO«:Hb"C 

fe, ^^^^ • is*Jy'£mm£Vm&i'Z * 

JU^^UhffiS (spectral tilt correction) ^ff^T v 
[0 08 8] [3. 11] JEK^T^SSPOSSfP 

h -7Jb • v.x ^ new(f)CCS^t^r . ^7 U 
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-AK^w4WtettjEasato*» <f" o, a m ok 

<F M 1 . A" 1) . (F " 2, A" 2) , , 

(F" (N-i), A" (N-i) ) <DNm<OiE&WU£ft (KIT. 
CW^iitotF" n, A" ni^fS*r^> 0 n = 0- 
<N- 1 ) 0 ) 

[0 0 8 9 ] <fc SAttWlCtt, ^SJCC J: 0 »fJWB«» 
F" n*J<fcO { ffar>^A M n£*a?>£ 0 
F " n = F ' nxp new 
A" n = Snew(F" n ) x Anew 

F" n= <n + 1 ) x Pnew 

[0090] [3. 12] jE&m&fm&zwmft 

<D$f £87 > y'A " n (=A" 0, A" 2, A" 4, - 

C 0 0 9 I ] [3. 13] a»j«:7 - V X-3Z&$«D$h 
ft 

f m a- n ( =mm&&m&ft) m 

mtWffiSm&ftR new(f)£ FFT^'>;77 tCfSJWL , 

r * s so* # ^^x-r £ . 30 

[0 0 9 2 ] C(D<b£, 3>hD-729^ibA*$n 

F" n*j<tW»far>^A" n (=«HBiEK«SteE^) * 
WCff^^2^Rnew(f)^ffl*r«5CC|SU, S&ifcT 

[0093] [3. 14] 2aZy*-#<DW)it 

^tC £ D * V x - # S& 3 0 7Q»^/W^«mS# U 
/Vme(t)fcS-^T % AAW/Sfl^S (U) V 

frzmsxnt, AJj^fmsvZ^oiz 3 3 
fctttfrrs. A^^m-^sv^^ (v> r* 
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[0094] [3. 15] ^-er>tf, ^®§B V 5 + 

tc^XOmmmW^^i^t, MIDI (Musical Inst 
rument Digital Interface) F—ZftttLX^fflffiS 

2ccatfrr& 0 cn«c<t 0^883 2«. whmsww 
^ * if 3 3 A^^fi ^ s v* s ^m^^m^ 

[0095] [ 4 3 mmmcomm 
[4. ii 

(tarqet) iJ&^SWl^Otr^-rtxCCfclHTC^C^ 

■ ts^jy'&mmmmicx^x&itotcm&wz. £><d& 

*»<bft5Sitiii#*« r^j *^#oro>s»^4^c 
ii, r&j rt r^j ri4iifj&5»f^iLtiHA 

[0096] [4. 2 ] mzgmm 
}E&mj&ft<Di&itite. zvmmi&mxm^tcijmtfcmh 

[0 09 7] [4. 3] m3 2mm 

*<Dfe(D*SBl«L k **i*K*HiU"C yr;^^ Atom 
oi#cD&^tc*| l x tf -3 r cfc i» o 

[0098] [4. 4] m4^mm 
xmmmtOd^xte. m&r-ztux. r 

[0099] [4. 5] msmm 
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itXD&B < W*.«e y *jE8Mfc» 1 7 -JEmtuSLj&B 
»2 7tca£4KIH) K4ltt&?*-**tiU: LtW^C 

#Etl3ii«fc«> v _hf Er- £ fllESfcfflC > £ C £ *C J; 3 

[oioo] 1 5 ] nsfc^jsoawi 

r S^ffl d F k, tm r F k£ fctt *t£fcffi c F k£ ifitS T S J: 
<D7 tr^ H^rSilO^rr 1 2 8 d BGD*y :f 5 ^ ^ U> 

c<h^r#^. $/c, r>^Awcf^x.r r n Ak= a 

(Ak+0) j *C<fc£T>:?*nAk£i2ltT£C£tCJ; 

#fi?fg£f£ST <5 C <b ^*5IfiB"C* S„ 
[0101] 

flilMSSF ox k <bS-JS*»F k iC0H»*/c«*!|^* 

[BfflOfMi&BKJJ] 
) r&3 0 

[02 ] *#6tjj§<D— %tk^tt<D«KE«^r^a ? *E 
(^<D2) r&£ 0 

[S3] lyg^Sicctetf u-AcoKS^m-rB^c 30 
[04] *3»JB«K:*jt?Sfflift»^^^ hJKDtf-** 
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[05] 9mBmtctoltf&y u-Aftcot'-^ffiKDa 

[0 6 ] lltfe^ttkl^tf 2A^tf CDSfb^frmT 
0T»£>&. 

[0 7 ] ^^»{C*j»4«i|iag«C*3WSl«®R» 
<^^tttffl*^TB-C*4. 
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